Protein carbonyl formation in response to propiconazole-induced oxidative stress.
Propiconazole, a widely used fungicide, is hepatotoxic and hepatotumorigenic in mice. Previous genomic analysis of liver tissues from propiconazole-treated mice identified genes and pathways involved in oxidative stress, suggesting that oxidative stress may play a role in propiconazole-induced toxicity. To understand the contribution of oxidative stress on toxicity at the protein level, we developed an integrated approach for the systematic measurement of protein oxidation in the livers from propiconazole-treated mice. Liver protein carbonylation increased significantly after treatment with propiconazole, demonstrating propiconazole-associated induction of oxidative stress. Utilizing two-dimensional gel electrophoresis (2-DE), immunoblotting, and mass spectrometry, we identified 17 carbonylated proteins that were altered with varying intensities by propiconazole treatment. The potential effects of protein carbonylation on protein functions and cellular activities in the liver of propiconazole-treated mice were further investigated. A significant negative correlation between protein carbonylation and cytochrome c reductase activity was found. We conclude that glycolysis, mitochondrial respiratory chain, ATP production, amino acid metabolism, CO2 hydration, cellular antioxidant defense and detoxification system, and tetrahydrobiopterin pathways are affected by oxygen radicals in the livers of propiconazole-treated mice. This study suggests a mode of propiconazole-induced toxicity in mouse liver which primarily involves oxidative damage to cellular proteins.